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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve coloring in a reflection mode of 
dark display by eliminating the variation of polarization in the light 
wavelength band, and approximately circular-polarizing the light in the 
reflection mode. 

SOLUTION: A A /4-wave plate 7 is arranged on the opposite plane of the 
side where a counter electrode 4 of a substrate 2 is formed, and further, a 
A /4-wave plate 10 is arranged on the opposite plane of the side where a 
reflecting electrode 3 and a transparent electrode 8 of a substrate 1 are 
formed, and the lagging axis, of the A /4-wave plate 10 is set so as to be 
perpendicular to that of the A /4-wave plate 7. A A /2-wave plate 1 1 is 
arranged on the other side of the substrate 2 of the A /4 board 7 and a A 
/2-wave plate 1 2 is arranged on the other side of the substrate 1 of the A 
/4-wave plate 10, respectively, and the lagging axis of the A /2-wave plate 
1 1 is set to be 60 degrees tilted against that of A /4-wave plate 7; the 
lagging axis of the A /2-wave plate 1 2 is set to be 60 degrees tilted against 
that of A /4-wave plate 10; and the lagging axis of the A /2-wave plate 12 
is set to be perpendicular to that of the A /2-wave plate 11. 
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A ' * NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] On the other hand, have the substrate and the another side substrate with which the 
counterelectrode was formed with which the field which has a reflex function, and the field which has a 
transparency function were formed, and it sets to said liquid crystal display with which the liquid crystal 
layer was pinched between the substrate and said another side substrate on the other hand. The 1st 
polarization means formed in the field opposite to said liquid crystal layer of said another side substrate, 
The 2nd polarization means formed in said field opposite to said liquid crystal layer of a substrate on the 
other hand, The 1st phase contrast plate which is prepared between said 1st polarization means and 
said liquid crystal layers, and makes the linearly polarized light from said 1st polarization means the 
circular polarization of light, The 2nd phase contrast plate which is prepared between said 2nd 
polarization means and said liquid crystal layers, and makes the linearly polarized light from said 2nd 
polarization means the circular polarization of light, The liquid crystal display characterized by having the 
3rd phase contrast plate which is prepared between said 1st polarization means and said liquid crystal 
layers, and compensates the wavelength dependency of the refractive-index anisotropy of said 1st 
phase contrast plate. 

[Claim 2] When said 3rd phase contrast plate arranged between said 1st polarization means and the 1st 
phase contrast plate is lambda/2 plate and the include angle of the transparency shaft of said 1st 
polarization means and the lagging axis of said 3rd phase contrast plate to make is alpha, The liquid 
crystal display according to claim 1 characterized by the include angle of the transparency shaft of said 
1st polarization means and the lagging axis of the 1st phase contrast plate to make being 2alpha+45 
degree. 

[Claim 3] The liquid crystal display according to claim 1 or 2 characterized by having the 4th phase 
contrast plate which is prepared between said 2nd polarization means and said liquid crystal layers, and 
compensates the wavelength dependency of the refractive-index anisotropy of said 2nd phase contrast 
plate. 

[Claim 4] When a phase contrast plate is lambda/2 plate said 4th [ the ] arranged between said 2nd 
polarizing plate and the 2nd phase contrast plate and the include angle of the transparency shaft of said 
2nd polarization means and the lagging axis of said 4th phase contrast plate to make is alpha, The liquid 
crystal display according to claim 1 to 3 characterized by the include angle of the transparency shaft of 
said 2nd polarization means and the lagging axis of the 2nd phase contrast plate to make being 
2alpha+45 degree. 

[Claim 5] The liquid crystal display according to claim 3 or 4 characterized by for the transparency shaft 
of said 1st polarization means and the transparency shaft of said 2nd polarization means intersecting 
perpendicularly, for the lagging axis of said 1st phase contrast plate and said 2nd phase contrast plate 
intersecting perpendicularly, and the lagging axis of said 3rd phase contrast plate and said 4th phase 
contrast plate lying at right angles. 

[Claim 6] The liquid crystal display according to claim 1 to 5 characterized by said liquid crystal layer 
being the perpendicular orientation liquid crystal ingredient which has a negative dielectric constant 
anisotropy. 
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[Claim 7] The liquid crystal display according to claim 1 to 6 characterized by making said liquid crystal 
display into the display mode of a normally black. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the liquid crystal display which combines the reflective 
mold used for OA equipment, such as a word processor and a personal computer, portable information 
devices, such as an electronic notebook, or the camcorder/movie equipped with the liquid crystal 
display monitor, and a transparency mold. 
[0002] 

[Description of the Prior Art] Since a liquid crystal display does not emit light itself unlike CRT (Braun 
tube) or EL (electroluminescence), the transparency mold liquid crystal display which installs a back light 
in the tooth back of a liquid crystal display component, and illuminates it is used. However, in the 
portable information device with many opportunities to use outdoors and always carrying, in order that a 
back light may usually consume 50% or more of the total power consumption of a liquid crystal display, 
the reflective mold liquid crystal display which installs a reflecting plate instead of a back light, and 
displays only by the ambient light is also realized. 

[0003] In order not to use a polarizing plate besides using a polarizing plate called TN (Twisted Nematic) 
mode and STN (super twisted nematic) mode which are widely used for the display mode used with a 
reflective mold liquid crystal display with the current transparency mold a type, development is 
performed briskly in recent years, for example, the phase transition mold guest host mode in which a 
bright display is realizable is also indicated by JP,4~75022,A. 
[0004] 

[Problem(s) to be Solved by the Invention] However, since phase transition mold guest host mode 
displays using the light absorption of coloring matter in the liquid crystal layer which distributed a liquid 
crystal molecule and coloring matter, contrast cannot be taken enough, but compared with the liquid 
crystal display of the type using polarizing plates, such as TN (Twisted Nematic) mode and STN (super 
twisted nematic) mode, display grace gets remarkably bad. 

[0005] Moreover, in the case of the liquid crystal display of parallel orientation or twist orientation, the 
liquid crystal molecule near the core of a liquid crystal layer inclines perpendicularly to a substrate side 
at the time of electrical-potential-difference impression, but Since the liquid crystal molecule near an 
orientation film front face does not become perpendicular to a substrate even if it impresses an 
electrical potential difference, the rate of a birefringence of a liquid crystal layer is far from 0, in the 
case of the display mode which performs a black display at the time of electrical-potential-difference 
impression, cannot display sufficient black because of the birefringence of a liquid crystal layer, and 
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carmot acquire sufficient contrast. 

[0006] The liquid crystal display in TN mode and STN mode is also hard to be referred to as having 
display grace sufficient in respect of brightness or contrast by current, and improvement in display 
grace, such as the further raise in brightness and improvement in contrast, is called for. Moreover, when 
a surrounding light of a reflective mold liquid crystal display is dark, it has the fault that the reflected 
light used for a display falls and visibility falls extremely, and on the other hand, the transparency mold 
liquid crystal display had with this the problem to which the visibility under fine weather with a 
conversely very bright ambient light etc. falls. 

[0007] Therefore, although the indicating equipment which combined the transparency display and the 
reflective display is developed, there is a trouble that optical leakage occurs in a black display and 
sufficient black level is not obtained. 
[0008] 

[Means for Solving the Problem] On the other hand, invention according to claim 1 has the substrate 
and the another side substrate with which the counterelectrode was formed with which the field which 
has a reflex function, and the field which has a transparency function were formed, and sets them to 
said liquid crystal display with which the liquid crystal layer was pinched between the substrate and said 
another side substrate on the other hand. The 1 st polarization means formed in the field opposite to 
said liquid crystal layer of said another side substrate, The 2nd polarization means formed in said field 
opposite to said liquid crystal layer of a substrate on the other hand, The 1st phase contrast plate which 
is prepared between said 1st polarization means and said liquid crystal layers, and makes the linearly 
polarized light from said 1st polarization means the circular polarization of light, The 2nd phase contrast 
plate which is prepared between said 2nd polarization means and said liquid crystal layers, and makes 
the linearly polarized light from said 2nd polarization means the circular polarization of light, It is 
prepared between said 1st polarization means and said liquid crystal layers, and is characterized by 
having the 3rd phase contrast plate which compensates the wavelength dependency of the refractive- 
index anisotropy of said 1st phase contrast plate. 

[0009] When said 3rd phase contrast plate with which invention according to claim 2 has been arranged 
between said 1st polarization means and the 1st phase contrast plate is lambda/2 plate and the include 
angle of the transparency shaft of said 1st polarization means and the lagging axis of said 3rd phase 
contrast plate to make is alpha, It is characterized by the include angle of the transparency shaft of said 
1st polarization means and the lagging axis of the 1st phase contrast plate to make being 2alpha+45 
degree. 

[0010] Invention according to claim 3 is prepared between said 2nd polarization means and said liquid 
crystal layers, and is characterized by having the 4th phase contrast plate which compensates the 
wavelength dependency of the refractive-index anisotropy of said 2nd phase contrast plate. 
[001 1] When a phase contrast plate is lambda/2 plate said 4th [ the ] by which invention according to 
claim 4 has been arranged between said 2nd polarizing plate and the 2nd phase contrast plate and the 
include angle of the transparency shaft of said 2nd polarization means and the lagging axis of said 4th 
phase contrast plate to make is alpha, It is characterized by the include angle of the transparency shaft 
of said 2nd polarization means and the lagging axis of the 2nd phase contrast plate to make being 
2alpha+45 degree. 

[0012] Invention according to claim 5 is characterized by for the transparency shaft of said 1st 
polarization means and the transparency shaft of said 2nd polarization means intersecting 
perpendicularly, for the lagging axis of said 1st phase contrast plate and said 2nd phase contrast plate 
intersecting perpendicularly, and the lagging axis of said 3rd phase contrast plate and said 4th phase 
contrast plate lying at right angles. 

[0013] Invention according to claim 6 is characterized by said liquid crystal layer being the perpendicular 
orientation liquid crystal ingredient which has a negative dielectric constant anisotropy. Invention 
according to claim 7 is characterized by making said liquid crystal display into the display mode of a 
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normally black. 

[0014] The operation by this invention is explained below. According to the liquid crystal display of this 
invention according to claim 1, the wavelength dependency of the refractive-index anisotropy produced 
with the 1st phase contrast plate in case the linearly polarized light is changed into the circular 
polarization of light can be offset to some extent. After dispersion in a polarization condition has 
become small by the extensive wavelength range in reflective mode by this, it can be made the circular 
polarization of light. For this reason, coloring in the reflective mode of a dark display is improvable. 
[0015] Since according to the liquid crystal display of this invention according to claim 2 the bearing is 
rotated with the 3rd phase contrast plate and the linearly polarized light which passed the polarizing 
plate can be made into the circular polarization of light with the 1st phase contrast plate, the 
wavelength dependency of the refractive-index anisotropy of the 1st phase contrast plate can be 
compensated the optimal. By this, in reflective mode, dispersion in a polarization condition becomes still 
smaller by the extensive wavelength range, and it can be made the circular polarization of light. For this 
reason, coloring in the reflective mode of a dark display is improvable. 

[0016] The time of a liquid crystal layer being in perpendicular orientation mode, when the retardation 
which remains in a liquid crystal layer in a dark condition can be disregarded, and especially when, the 
1st phase contrast plate can be used as lambda/4 plate. 

[0017] When the retardation of gamma remains in the liquid crystal layer, retardation of the 1st phase 
contrast plate is set to (lambda / 4-gamma), it can shift in it from the circular polarization of light, and a 
liquid crystal layer is made to carry out incidence to it in reflective mode in a dark condition. Since 
dispersion in a polarization condition is lost by the extensive wavelength range and it has become the 
circular polarization of light when a liquid crystal layer is passed and a reflecting plate is reached, a good 
black display is realized in reflective mode. 

[0018] According to the liquid crystal display of this invention according to claim 3, the wavelength 
dependency of the refractive-index anisotropy produced with the 4th phase contrast plate in case the 
linearly polarized light is changed into the circular polarization of light can be offset to some extent. By 
this, it can be made the circular polarization of light whose dispersion in a polarization condition was lost 
by the extensive wavelength range in the transparent mode by this. For this reason, even when in 
addition to claim 1 coloring in the transparent mode of a dark display can be improved and the two ways 
of reflective mode and the transparent mode are carried out, a good black display is realized. 
[0019] Since according to the liquid crystal display of this invention according to claim 4 the bearing is 
rotated with the 4th phase contrast plate and the linearly polarized light which passed the polarizing 
plate can be made into the circular polarization of light with the 2nd phase contrast plate, the 
wavelength dependency of the refractive-index anisotropy of the 1st phase contrast plate can be 
compensated the optimal. By this, in the transparent mode, dispersion in a polarization condition 
becomes still smaller by the extensive wavelength range, and it can be made the circular polarization of 
light. 

[0020] The time of a liquid crystal layer being in perpendicular orientation mode, when the retardation 
which remains in a liquid crystal layer in the state of dark can be disregarded, and especially when, the 
2nd phase contrast plate can be used as lambda/4 plate. 

[0021] In a dark condition, when the retardation of delta remains in gamma in reflective mode and 
remains in the transparent mode in the liquid crystal layer, retardation of the layer after it is made into 
{lambda / 4- (delta-gamma)}, it can shift from the circular polarization of light, and incidence is carried 
out to a liquid crystal layer. When the 3rd phase contrast plate is passed, it becomes the linearly 
polarized light which intersects perpendicularly with the transparency shaft of the 1st polarization 
means, and coloring in the transparent mode can be improved, and since it is in the same polarization 
condition by the outgoing radiation light and the extensive wavelength range in reflective mode when a 
liquid crystal layer is passed, even when the transparent mode and reflective mode carry out two ways, 
a good black display is realized. 
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[0022] According to the liquid crystal display of this invention according to claim 5, by making the 
lagging axis of a phase contrast plate intersect perpendicularly, the wavelength dependency of the 
refractive-index anisotropy of a phase contrast plate can be offset with the wavelength dependency of 
the refractive-index anisotropy of the phase contrast plate of another side, and coloring of a dark 
display can be improved. 

[0023] Since the condition that the retardation of a liquid crystal layer is about 0 is realized by using for 
a liquid crystal layer the perpendicular orientation liquid crystal ingredient which has a negative 
dielectric constant anisotropy according to the liquid crystal display of this invention according to claim 
6 and a dark condition becomes darker, contrast becomes high. 

[0024] For example, if parallel orientation liquid crystal is used for a liquid crystal layer, even if it is going 
to set the retardation of a liquid crystal layer to 0 by impressing an electrical potential difference and 
turning the major axis of a liquid crystal molecule to an electrode and a perpendicular direction, since a 
residual retardation occurs, the retardation of a liquid crystal layer will not be set to 0. According to the 
liquid crystal display of this invention according to claim 7, according to a normally black (it is called 
Following NB), it hardly generates but change of the contrast ratio by eel gap change can take a certain 
amount of allowances over eel gap control at the point of productivity. 

[0025] The applied voltage to the liquid-crystal layer which turns into a liquid-crystal layer in white to > 
eel gap change by NB which performs a black display at the time of no electrical-potential-difference 
impressing, and performs a white display in a liquid-crystal layer at the time of electrical-potential- 
difference impression to the applied voltage to the liquid-crystal layer which becomes black to eel gap 
change in the normally white (it is called Following NW) which performs a white display at the time of no 
electrical-potential-difference impressing, and performs a black display at the time of electrical- 
potential-difference impression changing changes. Therefore, in NW, since a twist KONRASUTO ratio 
changes to eel gap change remarkably, highly precise eel gap control is needed for it. Moreover, in NW, 
since the point defect used as the luminescent spot serves as a sunspot in NB, the improvement in the 
rate of an excellent article on manufacture is expected, and a luminescent-spot free-lancer s high 
definition display panel can be realized. Also from these things, the direction of NB is excellent in the 
bottom of all environments as a display mode of an usable liquid crystal display compared with NW. 
[0026] 

[Embodiment of the Invention] (Operation gestalt 1) The liquid crystal display of the operation gestalt 1 
is explained using drawing 1 . The reflector 3 formed in the substrate 1 with the ingredient with high 
reflection factors, such as aluminum and Ta, and the transparent electrode 8 formed with the ingredient 
with high permeability, such as ITO, are formed, a counterelectrode 4 is formed in a substrate 2, and the 
liquid crystal layer 5 which consists of a liquid crystal ingredient which shows a negative dielectric 
anisotropy between a reflector 3 and a transparent electrode 8, and a counterelectrode 4 is pinched. 
[0027] The orientation film (not shown) of a perpendicular stacking tendency is formed in the field which 
touches the liquid crystal layer 5 of a reflector 3, a transparent electrode 8, and a counterelectrode 4, 
respectively, and orientation processing of rubbing etc. is performed on one [ at least ] orientation film 
after spreading of the orientation film. This may regulate orientation in optical orientation, an electrode 
configuration, etc., not using rubbing. The liquid crystal molecule of the liquid crystal layer 5 has the tilt 
angle of 0 times or 0.1 degrees to about 5 times in general to the perpendicular direction of a substrate 
side by orientation processing of rubbing to the orientation film of a perpendicular stacking tendency etc. 
[0028] Although a reflector 3 is used here as an electrode which impresses an electrical potential 
difference to a liquid crystal layer, it is good also as an electrode which uses a reflector as a reflecting 
plate, without using as an electrode, extends a transparent electrode 8 on a reflecting plate, and 
impresses an electrical potential difference to the liquid crystal layer 5 in a reflective field. The liquid 
crystal ingredient which has the Ne=1.5546 [ same ] as the operation gestalt 1 and the refractive-index 
anisotropy of No=1.4773 as a liquid crystal ingredient of the liquid crystal layer 5 was used. 
[0029] lambda/4 plate 7 is arranged in the near opposite side in which the counterelectrode 4 of a 
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substrate 2 was formed, lambda/4 plate 10 is arranged in the near opposite side in which the reflector 3 
and transparent electrode 8 of a substrate 1 were formed further, and the lagging axis of lambda/4 plate 
10 is set up so that it may intersect perpendicularly with the lagging axis of lambda/4 plate 7. 
[0030] lambda/2 plate 11 is formed in the field of the opposite side, and lambda/2 plate 12 is formed 
[ substrate / 2 / of lambda/4 plate 7 ] in the field of the opposite side in the substrate 1 of lambda/4 
plate 10, respectively, the lagging axis of lambda/2 plate 1 1 — the lagging axis of lambda/4 plate 7 — 
receiving — the lagging axis of 60 degrees and lambda/2 plate 12 — the lagging axis of lambda/4 plate 
10 — receiving — 60-degree ** — pure — like, the lagging axis of lambda/2 plate 12 is set up so that 
it may intersect perpendicularly with the lagging axis of lambda/2 plate 1 1. 

[0031] A polarizing plate 6 is formed in the field of the opposite side, and the polarizing plate 9 is formed 
[ substrate / 2 / of lambda/2 plate 1 1 ] in the field of the opposite side in the substrate 1 of lambda/2 
plate 12, respectively. The transparency shaft of a polarizing plate 6 in the direction which sandwiches 
the lagging axis of lambda/2 plate 1 1 to the lagging axis of lambda/4 plate 7 75 degrees, the direction in 
which the transparency shaft of a polarizing plate 9 sandwiches the lagging axis of lambda/2 plate 12 to 
the lagging axis of lambda/4 plate 10 15 degrees to the lagging axis of lambda/2 plate 1 1 — the lagging 
axis of 75 degrees and lambda/2 plate 12 — receiving — 15-degree ** — innocently like Moreover, the 
transparency shaft of a polarizing plate 6 is set up so that it may intersect perpendicularly to the 
transparency shaft of a polarizing plate 9. 

[0032] Drawing 2 (a) shows the flat-surface schematic diagram of the active-matrix substrate of the 
operation gestalt 1 of this invention, and drawing 2 (b) shows the A-A sectional view of drawing 2 (a). A 
active-matrix substrate is the gate wiring 21, the data wiring 22, a driver element 23, the drain electrode 
24, the auxiliary capacity electrode 25, gate dielectric film 26, the insulating substrate 27, a contact hole 
28, and an interlayer insulation film 29. It has the picture element electrode 30 for reflection, and the 
picture element electrode 31 for transparency. 

[0033] It connects as electrically as the drain electrode 24, and the auxiliary capacity electrode 25 is 
superimposed on the gate wiring 21 through gate dielectric film 26, and forms auxiliary capacity. The 
contact hole 28 is established in the interlayer insulation film 29, in order to connect the picture element 
electrode 31 for transparency, and the auxiliary capacity electrode 25. 

[0034] This active-matrix substrate is equipped with the picture element electrode 30 for reflection, and 
the picture element electrode 31 for transparency into one picture element, and forms picture element 
electrode 30 part for reflection which reflects the light from the outside into one picture element, and 
picture element electrode 31 part for transparency which penetrates the light of a back light. Here, 
although the shape of surface type of the picture element electrode 30 for reflection is illustrated as a 
flat surface in drawing 2 (b), in order to improve a reflection property, the shape of surface type may be 
made into irregularity. Moreover, although the picture element electrode is divided into the picture 
element electrode 30 for reflection, and the picture element electrode 31 for transparency, a 
transflective electrode may be used, without dividing. 

[0035] The transparency condition of the light of the reflective mode in the liquid crystal display of the 
operation gestalt 1 and the transparent mode is explained using drawing 3 and drawing 4 . Drawing 3 (a) 
shows the case where it is the dark display to which the electrical potential difference is not impressed 
to the liquid crystal layer in reflective mode, and drawing 3 (b) shows the case where it is the white 
display by which the electrical potential difference was impressed to the liquid crystal layer in reflective 
mode. Moreover, drawing 4 (a) shows the case where it is the dark display to which the electrical 
potential difference is not impressed to the liquid crystal layer of the transparent mode, and drawing 4 
(b) shows the case where it is the white display by which the electrical potential difference was 
impressed to the liquid crystal layer of the transparent mode. 

[0036] Drawing 3 (a) explains the dark display in reflective mode. The incident light which entered from 
polarizing plate 6 front face from the drawing 3 (a) bottom turns into the linearly polarized light whose 
polarization shaft corresponded with the transparency shaft of a polarizing plate, after passing along a 
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polarizing plate 6, and incidence is carried out to lambda/2 plate 11. lambda/2 plate 1 1 is arranged so 
that the transparency shaft orientations of a polarizing plate 6 and the direction of a lagging axis of 
lambda/2 plate 1 1 may become 1 5 degrees, the light which passed lambda/2 plate 1 1 turns into the 
linearly polarized light of the polarization direction of 30 degrees across the direction of a lagging axis of 
lambda/2 plate 1 1 to the transparency shaft orientations of a polarizing plate 6, and incidence is carried 
out to lambda/4 plate 7. 

[0037] lambda/4 plate 7 is arranged so that the direction of a lagging axis of lambda/4 plate 7 may 
become 75 degrees across the direction of a lagging axis of lambda/2 plate 1 1 to the transparency shaft 
orientations of a polarizing plate 6. That is, to the polarization direction of the linearly polarized light 
which passed lambda/2 plate 1 1, the direction of a lagging axis of lambda/4 plate 7 is arranged so that it 
may become 45 degrees, and the light which passed lambda/4 plate 7 turns into the circular polarization 
of light. 

[0038] When electric field are not being impressed to the liquid crystal layer 5, the liquid crystal layers 5 
using the liquid crystal ingredient in which a negative dielectric anisotropy is shown of the refractive- 
index anisotropy of the liquid crystal layer 5 to the light in which the liquid crystal molecule is carrying 
out orientation almost perpendicularly from the substrate side and which carries out incidence are very 
few, and the phase contrast produced when light penetrates the liquid crystal layer 5 is about 0. 
Therefore, the beam of light of the circular polarization of light which passed lambda/4 plate 7 
penetrates the liquid crystal layer 5, without hardly breaking down the circular polarization of light, and is 
reflected with the reflector 3 on one substrate 1. 

[0039] The reflected beam of light serves as the circular polarization of light which the hand of cut 
reversed, and serves as the linearly polarized light which passes lambda/4 plate 7 and intersects 
perpendicularly with the time of lambda / 4 plate 7 incidence, and incidence is carried out to lambda/2 
plate 11. The linearly polarized light which passed lambda/2 plate 1 1 is the linearly polarized light of the 
direction which intersects perpendicularly with the transparency shaft of a polarizing plate 6, is absorbed 
with a polarizing plate 6 and penetrated. Thus, it becomes a dark display when not impressing an 
electrical potential difference to the liquid crystal layer 5. 

[0040] Next, drawing 3 (b) explains the white display in reflective mode. Drawing 3 (b) is the case where 
an electrical potential difference is impressed to the liquid crystal layer 5, is the same as that of drawing 
3 (a), and omits explanation until it passes lambda/4 plate 7. 

[0041] If an electrical potential difference is impressed to the liquid crystal layer 5, the circular 
polarization of light from lambda/4 plate 7 which the liquid crystal molecule which was carrying out 
orientation perpendicularly from the substrate side inclined to the substrate side and the horizontal 
direction a little, and carried out incidence to the liquid crystal layer 5 It becomes elliptically polarized 
light by the birefringence of a liquid crystal molecule, after being reflected with a reflector 3, it is further 
influenced of the birefringence of a liquid crystal molecule in the liquid crystal layer 5, after passing 
lambda/4 plate 7 and lambda/2 plate 1 1, it does not become the linearly polarized light which intersects 
perpendicularly with the transparency shaft of a polarizing plate 6, but a polarizing plate 6 is passed a 
little. In this way, by adjusting the electrical potential difference impressed to a liquid crystal layer, after 
reflecting, the quantity of light which can penetrate a polarizing plate 6 can be adjusted, and a gradation 
display is attained. 

[0042] Moreover, if the orientation condition of a liquid crystal molecule is changed so that an electrical 
potential difference may be impressed to the liquid crystal layer 5 from a reflector 3 and a 
counterelectrode 4 and the phase contrast of the liquid crystal layer 5 may become quarter-wave length 
conditions The circular polarization of light after passing lambda/4 plate 7 turns into the linearly 
polarized light which intersects perpendicularly with the transparency shaft of a polarizing plate 6 when 
the liquid crystal layer 5 is passed and a reflector 3 is reached. After passing the liquid crystal layer 5 
again and becoming the circular polarization of light, lambda/4 plate 7 and lambda/2 plate 1 1 are passed, 
and it becomes the linearly polarized light parallel to the transparency shaft of a polarizing plate 6, and 
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the' reflected light which passes a polarizing plate 6 becomes max. 

[0043] It is the linearly polarized light of the direction where the light reflected with the reflector 3 is 
illustrating on the retardation conditions of the liquid crystal layer 5 which penetrates a polarizing plate 6 
most, and intersects perpendicularly with the transparency shaft of a polarizing plate 6 on a reflector 3 
at drawing 3 (b). 

[0044] Therefore, when the electrical potential difference is not impressed to the liquid crystal layer 5, if 
most birefringences cannot be found in the liquid crystal layer 5, a dark display is obtained and an 
electrical potential difference is impressed by the liquid crystal layer 5, with the applied voltage, the 
permeability of light will change and a gradation display will be attained. 

[0045] Drawing 4 (a) explains the dark display of the transparent mode. The light in which outgoing 
radiation was carried out by the light source (not shown) turns into the linearly polarized light which was 
in agreement with the transparency shaft of a polarizing plate 9 from the drawing 4 (a) bottom after 
polarizing plate 9 passage. 

[0046] lambda/2 plate 12 so that the transparency shaft orientations of a polarizing plate 9 and the 
direction of a lagging axis of lambda/2 plate 1 1 may become 15 degrees Moreover, it is arranged so that 
it may intersect perpendicularly to the direction of a lagging axis of lambda/2 plate 1 1, and the light 
which passed lambda/2 plate 12 turns into the linearly polarized light of the polarization direction of 30 
degrees across the direction of a lagging axis of lambda/2 plate 12 to the transparency shaft 
orientations of a polarizing plate 9, and incidence is carried out to lambda/4 plate 10. 
[0047] lambda/4 plate 10 is arranged so that the direction of a lagging axis of lambda/4 plate 10 may 
become 75 degrees across the direction of a lagging axis of lambda/2 plate 12 to the transparency shaft 
orientations of a polarizing plate 9. That is, to the polarization direction of the linearly polarized light 
which passed lambda/2 plate 12, the direction of a lagging axis of lambda/4 plate 10 is arranged so that 
it may become 45 degrees, and the light which passed lambda/4 plate 10 turns into the circular 
polarization of light. 

[0048] When electric field have not occurred in the liquid crystal layer 5, the liquid crystal layers 5 using 
the liquid crystal ingredient in which a negative dielectric anisotropy is shown of the refractive-index 
anisotropy of the liquid crystal layer 5 to the light in which the liquid crystal molecule is carrying out 
orientation almost perpendicularly from the substrate side and which carries out incidence are very few, 
and the phase contrast produced when light passes the liquid crystal layer 5 is about 0. Therefore, the 
circular polarization of light by which outgoing radiation is carried out from lambda/4 plate 10 passes the 
liquid crystal layer 5, without breaking down the circular polarization of light, and it carries out incidence 
to lambda/4 plate 7. 

[0049] The direction of a lagging axis of lambda/4 plate 10 and the direction of a lagging axis of 
lambda/4 plate 7 lie at right angles, the circular polarization of light which carried out incidence to 
lambda/4 plate 7 turns into the linearly polarized light of the direction which intersects perpendicularly 
with the transparency shaft orientations of a polarizing plate 9, and incidence is carried out to lambda/2 
plate 1 1. The linearly polarized light which passed lambda/2 plate 1 1 is the linearly polarized light of the 
direction which intersects perpendicularly with the transparency shaft of a polarizing plate 6, is absorbed 
with a polarizing plate 6 and penetrated. Thus, it becomes a dark display when not impressing an 
electrical potential difference to the liquid crystal layer 5. 

[0050] Next, drawing 4 (b) explains the clear display of the transparent mode. Drawing 4 (b) is the case 
where an electrical potential difference is impressed to a liquid crystal layer, is the same as that of 
drawing 4 (a), and omits explanation until light passes lambda/4 plate 10. 

[0051] If an electrical potential difference is impressed to the liquid crystal layer 5, the liquid crystal 
molecule which was carrying out orientation perpendicularly from the substrate side inclines to a 
substrate side and a horizontal direction a little, and the circular polarization of light from lambda/4 plate 
10 which carried out incidence to the liquid crystal layer 5 turns into elliptically polarized light by the 
birefringence of a liquid crystal molecule, after it passes lambda/4 plate 7 and lambda/2 plate 1 1, it will 
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nofturn into the linearly polarized light which intersects perpendicularly with the transparency shaft of a 
polarizing plate 6, but will pass a polarizing plate 6 a little. In this way, by adjusting the electrical 
potential difference impressed to a liquid crystal layer, after reflecting, the quantity of light which can 
penetrate a polarizing plate 6 can be adjusted, and a gradation display is attained. 
[0052] Moreover, an electrical potential difference is impressed to the liquid crystal layer 5 from a 
reflector 3 and a counterelectrode 4, and it becomes the linearly polarized light at the point of the one 
half of the eel thickness of the liquid crystal layer 5, and the circular polarization of light if the 
orientation condition of a liquid crystal molecule is changed so that the phase contrast of the liquid 
crystal layer 5 may become 1/2-wave conditions, after passing lambda/4 plate 7 will turn into the 
circular polarization of light, if the remaining liquid crystal layers 5 are passed. The circular polarization 
of light by which outgoing radiation is carried out from the liquid crystal layer 5 will turn into the linearly 
polarized light parallel to the transparency shaft of a polarizing plate 6, if lambda/4 plate 7 and lambda/2 
plate 1 1 are passed, and the reflected light which passes a polarizing plate 6 becomes max. 
[0053] In drawing 4 (b), the light which passed the polarizing plate 9 is illustrating on the retardation 
conditions of the liquid crystal layer 5 which penetrates a polarizing plate 6 most. Therefore, when the 
electrical potential difference is not impressed to the liquid crystal layer 5, if most birefringences cannot 
be found in the liquid crystal layer 5, a dark display is obtained and an electrical potential difference is 
impressed by the liquid crystal layer 5, with the applied voltage, the permeability of light will change and 
a gradation display will be attained. 

[0054] The phase contrast of the liquid crystal layer 5 from which a reflection factor serves as max with 
the bright state in reflective mode is lambda/4 here. From it being lambda/2, the phase contrast of the 
liquid crystal layer 5 from which permeability serves as max with the bright state of the transparent 
mode When the thickness of the liquid crystal layer of the field used as reflective mode and the liquid 
crystal layer of a field used as the transparent mode is equal Phase contrast of lambda/2 for the phase 
contrast of the liquid crystal layer 5 of a field using the phase contrast of the liquid crystal layer 5 of a 
field used as reflective mode as lambda/4 and the transparent mode cannot be fulfilled to coincidence. 
[0055] That is, when performing a gradation display because the phase contrast of the liquid crystal 
layer 5 of a field used as reflective mode changes to lambda/4 from 0, in order that the phase contrast 
of the liquid crystal layer 5 of a field used as the transparent mode may also change only from 0 to 
lambda/4, the transparent mode cannot use light efficiently. 

[0056] Therefore, reflective mode and the transparent mode can use light efficiently by changing the 
electrical potential difference impressed to the liquid crystal layer of the field which changes the 
thickness of the liquid crystal layer of the field used as reflective mode, and the liquid crystal layer of a 
field used as the transparent mode, or is used as reflective mode, and the liquid crystal layer of a field 
used as the transparent mode. If it is made into twice the thickness of the liquid crystal layer of a field 
using the thickness of the liquid crystal layer of a field used as the transparent mode as reflective mode 
in case the thickness of the liquid crystal layer of the field used as reflective mode and the liquid crystal 
layer of a field used as the transparent mode is changed here Although the phase contrast of lambda/2 
for the phase contrast of the liquid crystal layer 5 of a field using the phase contrast of the liquid crystal 
layer 5 of a field used as reflective mode as lambda/4 and the transparent mode can be fulfilled to 
coincidence Even if it does not make it into twice the thickness of the liquid crystal layer of a field using 
the thickness of the liquid crystal layer of a field used as the transparent mode as reflective mode The 
use effectiveness of light improves by making it larger than the thickness of the liquid crystal layer of a 
field using the thickness of the liquid crystal layer of a field used as the transparent mode as reflective 
mode in the range which does not exceed the twice of the thickness of the liquid crystal layer of a field 
using the thickness of the liquid crystal layer of a field used as the transparent mode as reflective mode. 
[0057] Although the transparency shaft of a polarizing plate 6 is set up with the operation gestalt 1 so 
that it may intersect perpendicularly to the transparency shaft of a polarizing plate 9 so that the lagging 
axis of lambda/2 plate 1 1 and the lagging axis of lambda/2 plate 12 may cross at right angles and so 
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that the lagging axis of lambda/4 plate 7 and the lagging axis of lambda/4 plate 10 may cross at right 
angles A dark display can be performed if the linearly polarized light which passed the polarizing plate 9 
in the condition that there is no retardation in a liquid crystal layer, at the time of the transparent mode 
carries out incidence to the transparency shaft of a polarizing plate 6 by the linearly polarized light of a 
right angle at a polarizing plate 6. 

[0058] That is, when the include angle of the transparency shaft of a polarizing plate 6 and the lagging 
axis of lambda/4 plate 7 to make sets the include angle of the transparency shaft of a polarizing plate 6, 
and the lagging axis of lambda/2 plate 1 1 to make to alpha, To whenever, in general (2alpha+45) the 
include angle of the transparency shaft of a polarizing plate 9 and the lagging axis of lambda/4 plate 10 
to make When the include angle of the transparency shaft of a polarizing plate 9 and the lagging axis of 
lambda/2 plate 12 to make is set to alpha, Are installed in general (2alpha+45) in whenever, and at the 
time of the transparent mode, if the linearly polarized light which passed the polarizing plate 9 in the 
condition that there is no retardation in a liquid crystal layer is the combination which carries out 
incidence to the transparency shaft of a polarizing plate 6 by the linearly polarized light of a right angle 
at a polarizing plate 6 Even if the lagging axis of lambda/4 plate 10 does not lie at right angles to the 
lagging axis of lambda/4 plate 7 and the lagging axis of lambda/2 plate 12 does not lie at right angles to 
the lagging axis of lambda/2 plate 1 1 Moreover, even if the transparency shaft of a polarizing plate 6 
does not intersect perpendicularly to the transparency shaft of a polarizing plate 9, when the electrical 
potential difference is not impressed to the liquid crystal layer 5, if most birefringences cannot be found 
in the liquid crystal layer 5, a dark display is obtained and an electrical potential difference is impressed 
by the liquid crystal layer 5, the permeability of light changes with the applied voltage, and a gradation 
display is possible. 

[0059] Here, since it depends on wavelength strongly, the refractive index to both Tsunemitsu of the 
form birefringence ingredient which constitutes lambda/4 plates 7 and 10 and lambda/2 plates 11 and 12, 
and abnormality light depends on wavelength also for the phase lag accumulated within the wavelength 
plate of specific thickness. That is, in order to give lambda/4 of phase lags to the linearly polarized light 
side of incident light, only when incidence of the beam of light of the single wavelength which specified 
wavelength is carried out, it can attain completely. Therefore, although the light penetrated without 
being shaded with a polarizing plate 6 in the wavelength region which cannot attain lambda/4 of phase 
lags occurs and coloring arises in a dark display with the wavelength dependency of the refractive-index 
anisotropy of the form birefringence ingredient which constitutes lambda/4 plates 7 and 10 The 
wavelength dependency of the refractive-index anisotropy of the form birefringence ingredient which 
constitutes lambda/4 plates 7 and 10 from combining lambda/4 plate 7, lambda/2 plate 1 1 and lambda/4 
plate 10, and lambda/2 plate 12 can be offset to some extent, and it comes to fill lambda/4 conditions 
with an extensive wavelength range comparatively. 

[0060] For this reason, as compared with the operation gestalt 1, coloring of the dark display in 
reflective mode is improvable. Of course, even if it does not make it the lagging axis of lambda/2 plate 
1 1 and the lagging axis of lambda/2 plate 12 not cross at right angles, coloring of the dark display of the 
transparent mode is also improved so that the lagging axis of lambda/4 plate 7 and the lagging axis of 
lambda/4 plate 10 may cross at right angles. Moreover, although considered as alpha= 15 degrees with 
the operation gestalt 1 , since the tint of clear display can be changed by changing alpha, alpha may be 
changed according to the tint to wish. Moreover, although coloring of the dark display of the transparent 
mode worsens, it is also possible to omit lambda/2 plate 12 and to aim at improvement in the cost force. 
However, there is the need of setting up the lagging axis of lambda/4 plate 10 and the transparency 
shaft of a polarizing plate 9 so that the linearly polarized light which passed the polarizing plate 9 in the 
condition that there is no retardation in a liquid crystal layer, at the time of the transparent mode may 
carry out incidence to the transparency shaft of a polarizing plate 6 by the linearly polarized light of a 
right angle at a polarizing plate 6. 

[0061] The transparency shaft of a polarizing plate 6 is setting up so that it may intersect 
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perpendicularly to the transparency shaft of a polarizing plate 9 here so that the lagging axis of 
lambda/4 plate 7 and the lagging axis of lambda/4 plate 10 may cross at right angles, and the lagging 
axis of lambda/2 plate 1 1 and the lagging axis of lambda/2 plate 12 may cross at right angles. In the 
transparent mode the wavelength dependency of the refractive-index anisotropy of lambda/4 plate 10 
Each other can be offset with the wavelength dependency of the refractive-index anisotropy of 
lambda/4 plate 7, and the wavelength dependency of the refractive-index anisotropy of lambda/2 plate 
12 can be offset with the wavelength dependency of the refractive-index anisotropy of lambda/2 plate 
1 1, and coloring of a dark display can be improved further. 

[0062] Furthermore, in order to make the viewing-angle property of the liquid crystal layer 5 improve, a 
good display is realized in the large viewing-angle range by making between a polarizing plate 6 and the 
liquid crystal layers 5, a polarizing plate 9, and another phase contrast plate at least to one side between 
the liquid crystal layers 5 install. Moreover, although perpendicular stacking tendency liquid crystal is 
used for the liquid crystal layer 5 with the operation gestalt 1 When the orientation of the liquid crystal 
molecule near the substrate front face has a certain amount of tilt angle to the perpendicular direction 
of a substrate side A retardation is not completely set to 0 in the liquid crystal layer 5 in the time of no 
electrical-potential-difference impressing. In reflective mode, if between a polarizing plate 6 and the 
liquid crystal layers 5, a polarizing plate 9, and another phase contrast plate at least to one side between 
the liquid crystal layers 5 are installed, a better dark display will be obtained, so that the part may be 
compensated when the retardation of gamma remains, and it may bring close to 0. 

[0063] What is necessary is to replace with lambda/4 plate 7, and just to arrange a phase contrast plate 
with the retardation of (lambda / 4-gamma) in reflective mode, in the liquid crystal layer in the condition 
that the liquid crystal molecule has turned to the perpendicular direction of a substrate side in general, 
when the retardation of gamma remains. 

[0064] In reflective mode, the elliptically polarized light [ circular polarization of light ] shifted by the 
retardation in which the liquid crystal layer remains carries out incidence to a liquid crystal layer. A 
liquid crystal layer is passed and it becomes the circular polarization of light which turned into the 
circular polarization of light, reflected in the field which has a reflex function, and the hand of cut 
reversed. When passing a liquid crystal layer and carrying out outgoing radiation from a liquid crystal 
layer, it becomes the elliptically polarized light [ circular polarization of light ] shifted. The elliptically 
polarized light at this time has a phase in the condition of having shifted 90 degrees, at the time of 
incidence. If a phase contrast plate is passed, it will become the linearly polarized light which intersects 
perpendicularly with the transparency shaft of a polarizing plate 6. 

[0065] When reflective mold displaying becomes main when the picture element electrode for reflection 
is larger than the picture element electrode for transparency, even when lambda/4 plate 10 used for the 
display of the transparent mode remains as it is, it is good. Therefore, even when the retardation which 
remains in the liquid crystal layer in the condition that the liquid crystal molecule has turned to the 
perpendicular direction of a substrate side cannot be disregarded, the high display of contrast can be 
realized in reflective mode by arranging the phase contrast plate in consideration of the retardation. 
[0066] Furthermore, what is necessary is just to arrange a phase contrast plate with the retardation 
replaced with lambda/4 plate 7 (lambda/4-gamma), and a phase contrast plate with the retardation 
replaced with lambda/4 plate 10 (lambda / 4- (**-gamma)), when the retardation of** remains in 
gamma in reflective mode and remains in the transparent mode in the liquid crystal layer. 
[0067] In the transparent mode which displays by the transmitted light of a field which has a 
transparency function In the condition that the liquid crystal molecule has turned to the perpendicular 
direction of a substrate side The phase contrast plate which has the retardation of the above (lambda / 
4- (**-gamma)) so that it may become the outgoing radiation light in reflective mode and the elliptically 
polarized light of the same condition, when outgoing radiation of the liquid crystal layer is carried out is 
set up. Since elliptically polarized light with the phase contrast carries out incidence to a phase contrast 
plate with the retardation of the above (lambda/4-gamma), when a phase contrast plate with the 
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retardation of the above (lambda/4-gamma) is passed, it becomes the linearly polarized light which 
intersects perpendicularly with the transparency shaft of a polarizing plate 6, and becomes little dark 
display of optical leakage. 

[0068] Therefore, even when the retardation which remains in the liquid crystal layer in the condition 
that the liquid crystal molecule has turned to the perpendicular direction of a substrate side cannot be 
disregarded, the high display of contrast can be realized in reflective mode by arranging the phase 
contrast plate in consideration of the retardation. 

[0069] Moreover, although perpendicular stacking tendency liquid crystal is used for the liquid crystal 
layer 5 with the operation gestalt 1 , even if it uses parallel stacking tendency liquid crystal, it can 
express as the same principle. However, if parallel stacking tendency liquid crystal is used, along with 
electrical-potential-difference impression, the retardation of the liquid crystal layer 5 will become small, 
but also in the condition that liquid crystal molecules other than near the substrate have turned to the 
perpendicular direction of a substrate side in general at the time of electrical-potential-difference 
impression, the residual retardation by the liquid crystal molecule near the substrate produces the liquid 
crystal molecule near the substrate in order to hardly move by electric field. Therefore, if parallel 
stacking tendency liquid crystal is used rather than the case where perpendicular stacking tendency 
liquid crystal is used, black level will float at the time of an influenced part of a residual retardation, and 
a dark display, and a contrast fall will occur. Therefore, in order to display the same black level as 
perpendicular stacking tendency liquid crystal using parallel stacking tendency liquid crystal, there is the 
need of carrying out orientation of the liquid crystal molecule to a vertical substrate, or adding a phase 
contrast plate so that a residual retardation may be compensated and the residual retardation by the 
liquid crystal molecule near each vertical substrate may be negated. 

[0070] When drawing 5 made parallel the lagging axis of lambda/4 plate 10 and lambda/4 plate 7 in the 
transparency field of this operation gestalt and the lagging axis of lambda/2 plate 1 1 and lambda/2 plate 
12 is made parallel, The lagging axis of lambda/4 plate 10 and lambda/4 plate 7 is made parallel as an 
example of a comparison, and lambda/2 plate is drawing showing the wavelength of the light at the time 
of a black display, and the relation of permeability, when not preparing. Therefore, as shown in drawing 5 , 
little display of an optical leak can be obtained at the time of a black display to form lambda/2 plate. 
[0071] When drawing 6 made parallel the lagging axis of lambda/4 plate 10 and lambda/4 plate 7 in the 
transparency field of this operation gestalt and the lagging axis of lambda/2 plate 1 1 and lambda/2 plate 
12 is made parallel, When the lagging axis of lambda/4 plate 10 and lambda/4 plate 7 is considered as a 
rectangular cross and the lagging axis of lambda/2 plate 1 1 and lambda/2 plate 12 is considered as a 
rectangular cross, it is drawing showing the wavelength of the light at the time of a black display, and 
the relation of permeability. Therefore, as shown in drawing 6 , little display of an optical leak can be 
obtained at the time of a black display by arranging lambda/4 plate and lambda/2 plate to a rectangular 
cross, respectively. 
[0072] 

[Effect of the Invention] According to the liquid crystal display of this invention according to claim 1, in 
reflective mode, dispersion in a polarization condition is lost by the extensive wavelength range, and it 
can be mostly made the circular polarization of light. For this reason, coloring in the reflective mode of a 
dark display is improvable. According to invention of claim 2, the wavelength dependency of the 
refractive-index anisotropy of the 1st phase contrast plate can be compensated the optimal. 
[0073] According to invention of claim 3, in the transparent mode, dispersion in a polarization condition 
is lost by the extensive wavelength range, and it can be mostly made the circular polarization of light. 
For this reason, even when coloring not only in reflective mode but the transparent mode of a dark 
display can be improved and the two ways of reflective mode and the transparent mode are carried out, 
a good black display is realized. According to invention of claim 4, the wavelength dependency of the 
refractive-index anisotropy of the 2nd phase contrast plate can be compensated the optimal. 
[0074] Since the condition that the retardation of a liquid crystal layer is about 0 is realized by using for 
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a liquid crystal layer the perpendicular orientation liquid crystal ingredient which has a negative 
dielectric constant anisotropy according to invention of claim 5 and a dark condition becomes darker, 
contrast becomes high. According to invention of claim 6, according to a normally black (it is called 
Following NB), it hardly generates but change of the contrast ratio by eel gap change can take a certain 
amount of allowances over eel gap control at the point of productivity. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the cross section of the liquid crystal display of the operation gestalt 1 of this invention. 
[Drawing 2] It is the top view of the liquid crystal display of the operation gestalt 1 of this invention. 
[Drawing 3] It is drawing showing the transparency condition of the light in the reflective field of the 
liquid crystal display of the operation gestalt 1 of this invention. 

[Drawing 4] It is drawing showing the transparency condition of the light in the transparency field of the 
liquid crystal display of the operation gestalt 1 of this invention. 

[Drawing 5] It is drawing showing the wavelength of the light when performing a black display in a 
transparency field, and the relation of permeability. 

[Drawing 6] It is drawing showing the wavelength of the light when performing a black display in a 
transparency field, and the relation of permeability. 
[Description of Notations] 
1 Two Substrate 

3 Reflector 

4 Counterelectrode 

5 Liquid Crystal Layer 

6 Nine Polarizing plate 

7 Ten lambda/4 plate 

8 Transparent Electrode 
1112 lambda/2 plate 
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¥§k £ ffiEtt A £ tom KBMt 6 ft, 2 ©ftfflS 

[0011] ffi*m4iz%zm<Dmwte. mzm 2 <dmx 

«*«A/2«T*D, mIIB^2©<i7t^S©S)®tti:mf 

tem 2 0«ft^ft®aiMl&tt 2 ©<4ffl^1K©iIffliMl£ 
©fcf fc**<2 a + 4 5KT*5;itS»ii:T4. 

[0012] w$£ 5 fcE*©5B9!tt. ntss 1 ©n^ 

*SkO»ii*li:r»B!l2©fli3tt#aoaiM*t3ft»*X 
U iWfBSIl©<iffi««£iiflfe|g2©&ffi^©gffiitt 

[0 0 13] «*«6lcK*©5fiWtt. W8B»JI«*tfi 

o««*»*tt*#'r*aaEi«ii«»«i»-p** c £ * 
r*. 

[0 0 14] 6HTt:**MlC«fc5fPfflH-3t»TKWr 
#fSW©Ki;Jc3! 1 CE«0«sa*S«K J:ti«, 
mi©(4ffiS«tcJ:0. ita«7t*H«7t IB 



(3) 

4 

[0 0 15] *%91®gft«£2£iett®%il£^&BlC 

DRffi§ft£-f 5<l£#t#&©t*, ^lfflfitiiM 
sf*s*tt©«fift#tt^«iitc««-r«. c: t**"p# 

[0016] wt, ftaji^aEEiRi^— H-c*at* 

[0 0 17] *tt*K*Jlr»T. SWt-KT 
ttrC'Ji'-f— >3 >*«9#bT^4f^, f l©ft 
ffiSttO'J *~r— >3 (A/4-r) tit. H 

[0018] *^^©w*S3t*§e*©^ B **SMtc 
ifttf, »4©<fcffifS«K:«i:t>, ifi^ii7t<&R<i7tfc^ 

t^T^-So ^ntc^oT, cmctoT. 

[0019] *3BWoai*^4tr(a«ro«il*^S«c 
#T*Ji*tt©ifi*<fe#tts«ac*t«Ts z. tat-e* 

40 [0 0 2 0 3 Wc, KMAtStteA'E— 

[0021] *fttftic*b>T. m.&m\z, Sft^-KT' 

tt r . H Ttt A © 'J ^ — f a > b T 

*nfi»©HO'J^— 7 s -: /a >Sr {A/4 
- (A-r) ) HUT, H«7t#»S-f S-frTSSJiJilCA 

so fflilS^ffijMbfci^, JBl©«7t#a©»j8Witifi3!E 
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t *> t & o . m®*- k \z & tt * fe# 

[0 0 2 2] *^^(Dtt*«5ICte«<7)^aa^gStI 

©feO*££&ST"#-5. 
[0 0 2 3] 6 tCfB*©f^SS^ggtI 

©T, a>h^X h 

[0024] «jiJiKspffEiai»ta*ffl^* 

©ttJI**S«lCJ:ntf. S-WZfyvf (KTNB 

[0 0 2 5] ttMictffMftinitt'Kasw*. mffiEn 

W»«£E**«{fr 5 © \ZM IT, ttA Jl £S£*H9inil$ 
*<Dtz>sb, NWTIJtMt vZf&fc\Z£ On 

Ji**j|fc£ft, Wjfii? "J -OK fttt*^*;W**HSTf 
#-5o Z\tlt>(DZ.£frt,h. NVf\Zit y <XNB<D~jjifii£> 

[0 0 2 6] 

t I TO«©8ifl*©R^#HT«M£SnfcSII3««8 

tauten, a«2K:**i6]*«4*««tt6n. 
[oo2 7] stttg3, mmmm ss^ti4© 

J§MK«&T?ElS]£SfflLT ! b&ir>. UISOMI^ 



(4) 

<? 

0. lfl«»& 5£8«©TW;H*a«J#t3. 
[0 0 2 8] ddT, £tt«S3ttffiilJ|l;:«EE&3]l)D 

£HUNe=l. 5 5 4 6, No=l. 4 7 7 3 ©JS#t 

[0 0 2 9] *«2©»|n]««4*t»iaSnfcffllOS^ 
ffiJCA/4«7A*E«Sn, £ "=> fcSS 1 ©£#t@ffi 3 
RtfiSW** 8 #»J«aftfcfl!l©E**SK A/4S10 
J&*E«3ft. A/4«l 0©jlffi$fi«A/4«7©ilffi 

[0 0 3 0] A/4fi7©ifi2iH;fi»*OBi:A/ 

/2«i 2 3&»-f-n*n«»tsnT*o. a/2«ii© 

affliWl«A/4«7©jl*i«|{C*ftT6 OflE. A/2g 
20 1 2 ©«ffltt« A/4S10 ©afflttlC^t LT 6 0 gflg 
tK«t3K. £fcX/2«l 2©3iffl«lteA/24£l 1 

[0 0 3 1 ] A/2*l 1©£«2 t«R^ffliJ©ffi(C(B 
ft«6#. A/2«i 2©MKi ttefcMMvmzlmft 

/4«7©a+aaitc^bTA/2«i i©ji*@«i£«tr 

#|fiHC7 5£, A/2«l l©Sffl«l(C^UTl 5flE, 
fiB7t&9©jgiIttlteA/4«l 0©Sffitt(C*fbTA/ 
2«1 2©afflt4S:^tJ^[o]tC7 5g> A/2S12© 
so HfflttKttLTl 5fi«tKJ:-5K. £fcffltt*6©8 
j®«l«fiift1g 9 ®3ifitt£# 3 =t 5 KR££ 

[0032] 02 (a) it^m<Dmmmmi(D7^^ 

-f ^Th'Ji'XK*0VBi«*H**U 0 2 (b) tt 
112 (a) ©A-A»r®S^*-r. 7^f-f^vh'J^ 
y-hBJ»2 1, x-^E*S2 2, gg»5fi^ 

23. Ki/-r>ti2 4. aaj^ftms2 5, y-Mfi 

i!2 6. iNM*&&K2 7. n>^^7 h*-;P2 8, Jf 
f»l2 9. 5Wffl^Stl3 0tSlffl^$fl3 
40 1£H*.T<^£. 

[0 0 3 3] Jil^BM 2 5 tt, H U-f >*ffi 24i 

^ h^-;u2 8»i, Siiffl^«a3 1 trnm^mmm 
2 5%mm-Tzrztf>izmr$m®tj&2 gcRitsnr^ 

•5. 

[0 0 3 4] Z\(D7fr-( ^7 h U O©^ 
3RO + fCSi*ffllfe**S3 0 tg®ffl^«®3 1 «fl 
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ilffl£*tt«3 l«£*#J*l,T^*. ZZ.X. 02 
(b) THSIffflfe*lS3 O0*ffl#tt£ 3 Fffi£l.T 

[0035] H3, gi4£ffl ^xmmmm 1 ©*JI*3* 

0 3 (a) UKM*- F©«cil»lC«ffi3ft» 
fPJD$nTt^^BS^<D*-&Sr^b, S3 (b) 

L-T^S. *7c. 0 4 (a) teSiS^E- F©$ellJIK® 

ffi^iMn^ttT^ftv^^row^^u 04 (b) 
rasa*- i«o*sjiK«£E*<Biiinsn&e*^o«* 

[0 0 3 6] 03 (a) CJcoTKi*^— HOUSES 
K9Tr*. 0 3 (a) 0±fflJ*»e>«3t«6affi*»6Ao 

«IC-»LfcifcR«3fcifc?K A/2«l 1 (CAMS*! 
4. A/2K1 fflJtS6©j8iatt*lp]tA/2« 

i sacftajcsfcEitsnTij 

D, A/2*l 1 Sr®)liLfc^«^S6<DSja*i*(fi] 
lC*fLTA/21£l l©ilffl«l*iaiS»EA/T3 0«©ffl 
ft^AOBfcffitffcfcfcO, A/4«7lcA«£n3. 
[0037] A/4ffi7«, 6 ©»jS«l*fiHC» 

lta/2«i i<&«ffi*i;£fa£jKA/-eA/4«7©ii 
A/21K1 1 *mm\stz.mm®ytv>my&5\p\\zn\s 

X, A/4*7flDaffitt*|6ltt4 5KlCite*«t5KE« 
SnxiJD. A/4«7£»iBLfcttttRfi3fcKfc*. 
[0 0 3 8] «J|Jl5JC«^S8JliaL-T^*:^»^tt. 

[0039] sa*snfc3t«taiHic*ia]*«i!»<ELfcn« 

JtttftO. A/4«7 SriiiitTA/4tR7 A*fB#iifi 

5rr*jt«Mi*ttto, a/2*i ucxstan*. a 

/2«1 UllL&tttlXIl <S^«6©Sjl$lii<h 

tefltfS^tftS. 

[0 0 4 0] ^(^03 (b) Ci-jTEttt-h'fflaji 
wSKMti. 0 3 (b) tt, 5 JC«£E*9ljnif 

4^-&T-S>0, A/4«7 $ra3a-T-5ST'«03 (a) 
£H-T»DBi9itt*lirr*. 

[o 0 4 1] m^msizmm^mmt^t. stss^b 



(5) 

Sfi#faKEftUT^7c$ B !.5H4aS«E£*¥^fttC 
« B B B Jl5lCAWL7cA/4fi7^©RfIft 

3 TE»Sftfc«S 6 ICifcSIJI 5 T*Ji»^ ©«ia*f © 
mm&gtf* A/4S7, A/2«l 1 SriijUUTc^tC 
«^7t«6©S®ffli:ie3?-rSit*l{i7 l £fC«^e.-r. « 

3t* 6 ^5tT. ttamcaimsns 

10 

[0 0 4 2] Sfc, Sltti3i^il4^eiB B Bl 
5tr^ffi£TOnU ?SI 3 B B5©&4BS*U/4)^S^fr 
lcft*J:5lc*ll*H t OElfttt«**ftS**a:, A/ 
4«7 *»aLfc«©nfflft««SH5*SiBLTKSt 
ttffi 3 fcjg Lfc £ « (cfilftS 6 ©l®tt t EXT 

«3t tr ft o . mntAi 5 £ j® is u t r m% \z ft o fc« 

ICA/41&7, A/2S1 1 £jIjSU fiiTfclg 6 ©iiil 

teftAfcftS. 

20 [0 0 4 3] 03 (b) fctt, 5#fl 3 TKtt Stlfc 
^«fe<l7 , 6«6$raa-r-5?S B |B5©U^^-->3 > 
£#T0^LT43O, £W*®3±T-fil7e«6©)giItt 
iifi^TS#l*]©i6»fltt£ftoT^*. 
[0 0 4 4] ftoT, a?fl.)i5{C«JEE*tEPJnSnTftVi 

[0 0 4 5] 04 (a) {CtoTSjfi^:— H©B&^& 
KWf*. 04 (a) ©T«*>63t* (0^-B-f) teJ: 

so oTffiSt$n&3fctt«3te«9sa«. <i^ffi9©aagwi 

[0 0 4 6] A/2ffil2fi. <l^1S9©aiiffl^[o]i: 
A/2«l l©affltt^|fi]^l 5;KKft3<fc5tC, *fc 
A/2«l l©iBffi*^lSlK3t#UTiftS;r*J:5fcK« 

snT*o, a / 2 s i 2 *aa i/fc*««jtjs 9 ©s 

i@W|fi]l;WLTA/2«l 2©M«*r6]£*A-T3 
OMWfflft^flOiMMWteKft'K A/4«10tCA#t 

[0 0 4 7] A/411011 9 ©Sifl*i;frl*H;: 

40 #LTA/2flU 2©«ffi*tofrlRj«fl^-CA/4«l 0 

A/2S1 2SaiiUfciS*«#©«3te#faK*f 
LT. A/4«l 0©ilffllt6*r6]«4 5S»rft-5J:f»lr 

7«c^„ 

[0 0 4 8] «BJ15K«#*«f64bT^ft^»dH. 
^*iSStS*^a«fiitlcEl6]LTi3D, AWT^Tt 

K»-r**sji5ojB»f*ia^eattt)r*»T?*o, x 
50 3&«»aiB5S:aia"r*citic«fcr3T±i;*ffi*Biii4eff 
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OT$S. tot, A/4*l 0*»6UJWSn*R«3t 
[0 0 4 9 ] A/4«l 0©«ffi«*lRltA/4«7© 

[0 0 5 0] ^134 (b) (CfcoTiii&^E-F©^* 
^SKITf*. 04 (b) (2MJ|C«JE«Qlttrr-&«l 
A/4K1 O£7^aaT£i;Ttt0 4 (a) 

[0 0 5 1 ] «AB5l:i*ffi£BPinrrS£. »«®*»& 

«tflJl5KAl*UfcA/4«l Oj&^OPJffl 
3fett. BftSH^lIHlfrfciDWHflJfcfcfcO, A/4 
«7, A/21S1 l$ISbfc«tBfi*IS6 0Sja« 

[0 0 5 2] smC3^»lAl«C4^&ttllll 
4 ffi 7 Silii lxfc«OR«3ttt*ftJi 5 O-fe jMP ©## 

©ft^TEttffljtt:* o . m k> omaji 5 ^aa-r * t 

P!«ttfc:fc-5. «S»5*»Smi*Sn*P]«3tt»A/4 
«7« A/2IR1 l*aifl-r5a:. 4l3fcK6aaiItt& 

[0 0 5 3] H4 (b) KH, fl3ME9£ailLfc%;At 

ff^n, *AA5K«JE#ffl»**i*©Blin«flEfcJ: 

[0 0 5 4] K»t-Ko««lTEW*«l 
^t^W a 150ftfiittA/4T*$l3, SiS^-H 
©HtttBTaa*****: <t All 5 ©tefflg A / 

1 tiSiB^- F t UTffl t>£«*®ttAA<Z>JP*ft<4? t 

ftfflg£A/4. aa^-KiUTfflt^MCftfti 
5©fttBS£A/2 £«r»3fMB«*PWfc«fcT£itt 

[0 0 5 5] SW^-FtUTffl^*««©« 
US 5 OttffiStf 0^bA/4 IC « AST * C iTPgid* 



(6) 

15©feffl^fc0a>e>A/4£TLj&^bbft^7c* 

[0 0 5 6] .tot, SSt-Ftl/TfflHii*©* 

- F t UTffl li*««©*ftJifcBlln-r4«BE«r« A* 
lit, Sttt-K, aa^-FacaMK&OtSrfiJJfl 
io t5ut*«T*4. Z.Z\X\ K»t-FtUT«lf>*lB 
tail*— Htl/T««f»*«*<0ilEiiB©J|I 

2^tCT-5i:. fijtt- H i LTffl l«^«««)ffiAM 5 

aa^-h'tUTffl^^^WJRUB©^ 
JUfcEt*^- F t UTffl^*ffi*©» AA©ff*<D 2 <g 
tCb&<Tfc, Sit- K i l/TI D«M«OM!ll® 
20 |f*^SW ; E-F«tUTffl^?)®«©« B lH©^©2 

[0 0 5 7] HWlt(iA/4Sl 0©Sffl^«A 
/4«7©31ffl$lllt{l3^T?.<t5{C, A/2S12CI 
*lttteA/2«l l©a*§**£itX"t*J:'5l;:. 
3t« 6 oaattttflftft 9 \ztt fi5£f S <fc 

■sfcaa^snTti**^ aat-FKNcftAAKi'j^x 

30 fl%« 6 ©aBttK Afc© A»«3fcT«3fc« 6 tc A^-r 
[0 0 5 8] ^SO, fmytfa6<Dmm%&t A/4fi7© 

affitttoji-r^ai**, <STt«6©aai4t a/2*i 

loafiiiO&Tfl«*otl/ft*§. «fc (2a + 
4 5) gK, A3fc«9©aattiA/4&l 0 ©®*Biffl 
£©&-f^Sfr\ A3fc«9©aa*l<!:A/2«l 2©S 
ffl*£©fc-ra««ra£L;fc«-&. 81*3 (2a + 4 5) 
gKRBaft, ^t?a^ ; &-FB#tCj«A«ICU^x--> 

a >-t>m^vtmT^ftm9 fcaaufcAAHHft**. m^t 
o &a*^t>-&-e*nii, A/4fiio ©sfflsm a / 

4«7©affi«£AXLTfc<Tt>. A/211201 

mx& 6 (Dmmmtmytm 9 ©ai§«itc*t braxuzt 

\znm&wiM?z£*<Dwm&E.\zj:-oxyt<Dmm&& 
&<tvmm&7Pi>mmx'&z. 

[0 0 5 9] A/4ffi7, 10, A/2S1 

50 i, 1 2 *mm-%&mm&mft<nftx&xsw$%o>m 
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off 2<n&&mft-€&ffi2titzfommtih3irzm& \z& 

i+fe«£©^SC?t3>{Cjtj«T£3o <t-^T. A/4« 
7, 1 0^«fi!c-r?.a®»Ttttf^cDHSr*S^tt<Dffifi 
fl^tttc J; K) . A/4 ©{itljltt/WSj&T^&^&fi^ 

A/4S7tA/2Sl lStfA 
/4I10tA/2il2€»^t5Iif, A/ 
4$ 7, 1 0 &^-r^«BJfttttf4wB^S^tt© 

ft«T A /4 *fr£iifcTJ: ? 
[0 0 6 0] i (D 7c **i6g^l iltKLTRW^E-h* 

©Pf«7K©£c?#fc, A/4« 1 0©a*B$fitaA/4ffi 
7ro®tgtttjS32-r-5<l;-5H, A / 2 « 1 2 ©jlffltete 
A/2«l l©«fflite£fi32T3£5tcLfr<Tfc&# 
Sns, £7c< *;!i£^jSlT«a=l 5«£L7c^\ a 
6iL £T*BJ«^©£*£^t£-£-5 il 

ft. Sj©^- FW^^fiO'^ttSKte-Sri*, A/2 
Si 2$r#B&LM«^l^]±S:ia*CifepJtgT$)-5 <> ffl 
L . i§ ig^E - F #f \Z W. A M IZ U 9 i/ 3 > 
Tflft«9£ffiiILfcil*iHI3'£fr\ <Ift1£ 6 ©Siiittll;: 

it^cDjt^^T-ii^s 6 (c A#rr * £ -5 a /a m. 1 

0 ©ilffitttffi?^ 9 ©Si®li&£l2£T&£^7!>s*S. 
[0 0 6 1 ] HIIT, A/4® 1 0<7)ji1§«lteA/4« 
7C0ilffitti:Itt32-r-5ci:3tr. A/2 tg 1 2 ©jlfflttW: 

a/2«i KDmmmtm^t^^oiz, ztzmftfae 
(DmmmtM^tm 9 ©sswicsw LTH^-r -5 £ ? kis: 

^-r-5C<i:T\ itil*:- FfC&l^T. A/4S10CI 
Sf^S^ttOjgftfe^tt^. A/4lS7(0iST$S*tt 
OiSSft#ttT-ffl^1-?.^t^T-#, ££tcA/2«l 
2©B^*K;Stt©&fitfc#tt£. A/21S1 1©B«T 
¥JI;fr14©&:Bfe#ttTffl$^t3c\<h#T*£, Rfg^© 

[0 0 6 2] f«SB5(D^!ffttSr&#$-B--5 

m<D'J>tZ< t b-jjlZ, S'Jc7>at@g1g£f£e;*-&3 n £ 
T% JA^S3ISBT£yff&g^l^£tt-5. £7c, I? 

\zzasT&zwm<0T4 Khftzft^mGizte. wokm 

5 fcWEfcBHjaiS-efc^fc: U ^^--> 3 o trtefc 
£ ft < T, EWt-HTttrO'Ji'-f-J/a 

^©#£ffi«L0Kifitttt&<fc?IC<Ift1£6 
t«KSB5©R3tiB3tffi9 £?&IIJ1 5 ©P«fl©4>fr< tfe 

s'j©<£*ii§«£is:«-fntf <t o asfci***** 



(7) 

12 

[0 0 6 3] ^B B B^^«^a*1ScSCDSit*|S]lC[S)UT 

f-y3>WLTl^i^. A/4«7lctt*.T. 
(A/4-r) >3>*t>offiffilS**E 

[0 0 6 4] K»t-KTfli. ttHJIKtt. n«3tt*»6 

m&m © l x tr> « u * -x- -> 3 >a-rn&« n « 
[0065] E.&mtkmnmtfmmmmmnm&K)*g 

A/4S 1 0 «-?-©$$-?*><£ 

[0 0 6 6] jg|w, f&HJIicKI^— FTter, Sii* 

/4ffi7fCttAT (A/4-r) ©'J^— 5*— 5^3>* 
fcO&fflMfc, A/4ffil0KttAT (A/4- (A — 

[0 0 6 7] mmmm&mTzmmvmmft-z&Tjk&ft 
om&'e- KTU, mskttTtimfiLWommijftizfti]^ 

*f7tt|W|i;tt^©ffiR<i^i:ft-5J:ei»c±fe (A/4- 
(A-r) ) ©U^-f-ys >^fcofiffliWtS 
5*1. -t©{fi:ffllS*Wbfc«niB^±8B (A/4- 
r) ©U^-5 :: -v3>^ ; bt?{iffi««tcAlt-t?>© 
T> ±12 (A/4-r) ©'J ^— 7— ->3 ><£rfc^'fitS 

[0 0 6 8] Sot, ^S^J&tS«a©Sitt*l^tC|*] 
^TU^«ffi©jge B B B HlcSr¥-r?) U >HfiM 

h©«^a^7i^^T"#^). 

[0 0 6 9] uss^ffi i T«^r B i 5 ic^aEifi] 

OS?!T3S**«pIffiT»«. fit- ¥frE6Jtt««£ffl 
1^-5 t«EE8JlnK:^nT*ftlB 5 © U ^x--> 3 >t5^ 

so ©ffi| 3 B ^lc=fc-5«@'J^x-->3 >7i^U-5. ^©fc 
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[0070] B5I1 *iaB»»oaia««Kfit»T. 

A/4S1 0 i A/4«7©>IfflttS¥fTfcU A/2 
«1 1 tA/2«l 2©»«*i*¥fTfcL;fc»£-£. It 
««tUTA/4«l 0 £:A/4«7©Sfflttl£¥fT£: 

i*i8*(OB«**tBT*5. ftoT, 0 5tC^f cfc 

[0 0 7 1 ] 0 611 *sfejfi»IBoaia«l*K*tiT, 
A/4ffil 0 £A/4«7©il*Btt£¥fT«hU A/2 
Si 1 tA/2«l 2fflltgi^lftLfc*^t. A 
/4fl 0 £ A/4«7©affltt£itt3££ I" A/21 
1 1 tA/2«l 2©jifflWSrB35tL7i«^tC, US 
^©£#©ft©&fi£5giS^©W^£3FT0T&5. fl£ 
ot, 06tc:^-r c t'5lC, A/4«R0tA/2«*-€-n 

©4>£i^jrc£#5 ;tm5. 

[0 0 7 2] 

[fgHJ©«J»] #3gW©BI*B 1 icGttOttA&^&B 

£3. »*ffl2 05SWKJ:nfi. m 1 ©te*§S«©H#T 

[0 0 7 3] W*3S3©»WC«ttltf, jSiS^E-KK:* 
l»T. £afi#T«#*«B0tf5:3*rt<fc<fc0. (iff 
R«3tttt*Ct^T#*. Z.<Dtctb. FISH 



(8) 

74 

[0 0 7 4] WjJiJB5©*ijl§fc«fcntf, iKJIJICftOBi 
ttAJlOU ^-x->3 >**s«o T»*««*«nssn 

(fiTFN Bti^) Ttt-fe;!/* * y -JmtlzJ: Z> n > h 
7A hJfc©SEfl;tt«£A/£5e±-r*". £^14© 

m i ] ^wnmrnrnm i ©M^8iSfww«s 

[0 2] *%WC>mffiMM 1 ©«EftSiS8«©¥®eiT 

[0 3] xmrnammmm i ©^a*^gfi©si*fs« 

20 T©3£©ii$;lK<&£*T0T$>-5. 

[0 4] #f891«5!iSJ£Jg 1 ©^S«*ggfiD^ja«« 

[05] affl«*fci3^T!&8*£*i;ifc3t#©3fc© 
Sfi<h38jI^O9|15^£^T0T&5. 

[06] ajfi«*k:*t>Tlia*S*Iltt'5i*OJt© 
&StSja*©H3«S:^T0TSS. 

[??#©i&91] 

I. 2 ££ 

3 s^tms 

30 4 *tftOWi 
5 til 
6. 9 

7.10 A/4« 

8 m*mm 

II, 12 A/2« 



4^^2000-35570 (P2000-35570A) 




^§§2000-35570 (P2000-3 557 OA) 




$#1112000-35570 (P2000-35570A) 



(11) 



[06] 



0.014 
0.012 
0.01 

a 0008 
m 

* 0J0O6 
O004 
0.002 
0 



4 


















1 










p 


^ 1 








i 


• 








■ 


1 

\ 








3^ 

/ 

y 










f — 

- 



400 450 500 550 600 650 700 



m)mw% mm ieis f^-a(##) 2H09i faosx faosz faux fahz 

^K^KrfTH^S ; KSW22#22^ > FA14Y FA15Y FD06 GA03 

^yttS^thft GA06 GA11 KA02 LA03 LA16 

LA17 



